Introduction
Antibacterial medications are considered as the greatest discovery of the twentieth century. The word "antibiotics" comes from the Greek word anti ("against") and bios ("life").The first antimicrobial was discovered in the mid-20 and many new molecules were discovered between 1960 and 1980. This 'golden era of antibiotics' saw a dramatic fall in the mortality from infections. Since the 80's, not many new class of molecules have been discovered and the funding into antimicrobial research is on the decline and now deaths due to resistant infections is slowly increasing; mortality due to nosocomial infections is now 4 times that due to road traffic accidents [1] .Rational drug use (RDU) is conventionally defined as the use of an appropriate, efficacious, safe and cost-effective drug given for the right indication in right dose and formulation, at right intervals and for the right duration of time. The promotion of rational drug use involves a wide range of activities such as the adoption of essential drug concept, training of health professionals in rational drug use and the development of evidence-based clinical guidelines. Unbiased and independent drug information, continuing education of health professionals, consumer education and regulatory strategies are also vital to promote rational drug use. The importance of RDU relates to its impact on the health of individuals and communities, health care costs and the environment. Irrational drug use leads to ineffective and unsafe drug treatment, worsening or prolonging of illness, and adverse drug reaction. Wide spread antibiotic resistance is partly due to the irrational use of antibiotics.
WHO defines rational use of drug as "Rational use of drugs requires that patients receive medications appropriate to their clinical needs, in doses that meet their own individual requirements for an adequate period of time, and the lowest cost to them and their community." [2] .
Antibacterials are the most important weapons in our hands. There are more than 100 antibacterials available today, and each one has its own spectrum of activity, adverse effect profile and cost. The doctor should consider many factors before prescribing an antibacterial agent so as to make the treatment most effective with least adverse effects and cost. The following factors should be considered while prescribing an antibacterial agent, like site of infection, type of infection, severity of infection, isolate and its sensitivity, source of infection, host factors and drug related factors. It has been observed that the three commonest reasons for prescribing antibacterials are fever, sore throat and diarrhea. Assessment of the rational use of antibiotics [3] : To evaluate the quality of prescribing of antimicrobial drugs by audits, the criteria developed by kunin et al., have traditionally been used. In the past, the classification was mainly based on the authority of infectious diseases specialists who performed the evaluation. Usage was categorized as appropriate, probably appropriate, inappropriate due to less costly alternatives, dose adaptation needed, or totally inappropriate. Because the formulation of the criteria was rather specific, these original criteria have been modified by several authors. They have adapted or extended these criteria in order to be able to judge specific parameters. The following are some of the quality evaluation of criteria for antimicrobial therapy which can be used to assess the rationality of antibiotic use. They are: (a) Is there enough information to allow for categorization (b) Is the clinical picture compatible with an infection(c) Is there an indication for treatment with antibiotics (d) Is the choice of anti-microbial drug adequate (e) Is the duration of treatment appropriate (f) Is the dosage is correct (g ) Is the timing appropriate. Hence, the current study entitled "Evaluation of Antibiotic use in a Secondary care referral Hospital" was aimed to achieve the following objectives
To analyse the prescribing pattern of antibiotics.
To evaluate the appropriateness of antibiotics used.
To identify the most prevalence organism and its sensitivity and resistance pattern.
II.

Methodology
The proposed study entitled "Evaluation of Antibiotic use in a Secondary Care Referral Hospital" was planned and carried out as given below. Patient information form has been prepared, to inform the patients or the care givers about the purpose and the necessity of the study by providing the patient information form and assured them that the confidentiality will be strictly maintained and also it will help the betterment of patients' health. Patient Consent form has also been prepared and written consent was collected from all the patients or from the caregivers by using patient consent form after providing the information format.
Inclusion Criteria
All patients of either sex who were getting admitted to the study site during study period and were prescribed with at least one antibiotic and in whom the culture sensitivity test is performed.
Exclusion Criteria
The patients who all are unwilling to participate in the study and terminally ill, will be not included in the study.
Phase II:
Data collection through standard data entry format. Literature survey. Data analysis.
Evaluate the appropriateness of antibiotics use. Analyse the prescribing pattern of antibiotics. Application of statistical tools.
Phase III: Literature survey. Data analysis:
The obtained data will be thoroughly analyzed to evaluate the appropriateness of antibiotic use and utilization pattern of antibiotics and drug interactions will also be noted. Statistical analysis was performed using the SPSS11.0. ANOVA tests were used to study differences between groups of variables of age, number of drugs prescribed, number of antibiotics prescribed and length of stay. ANOVA test was performed using number of subjects, mean and standard deviation. P value less than 0.05 was considered statistically significant. Association between the age, number of drugs and length of stay were done by Pearson's correlation coefficient. Preparation and submission of reports.
III. Results and Discussions
In the study period, the study site had 100 patients as per inclusion and exclusion criteria. 49 patients had shown a positive culture study reports for urine, sputum, pus and blood samples. Distribution of patients in various departments and their status on cultural sensitivity were thoroughly analyzed and reported in Table. 1. The results on Gender categorization had revealed that both the overall and study population had a predominantly male patients. The same was given in the Figure. 1
Fig.1 Gender Categorization
The overall population and the study population were categorized based on their age and results were given in Table. 2. From the results it was understood that in both overall and study population patients in Late adulthood (51-65) were found to be more. Smokers were seen to have an increased risk of contracting infections, especially those of the respiratory system, leading to an increased use of antibiotics results of which been tabulated in Table. 3. The co morbid conditions prevailing in both overall populations & study were having diabetes mellitus, hypertension. The details of other Co-morbid conditions were given in the Table. 5. The high incidence of diabetes as a co morbidity contributed to the higher chance of infections and hence increased antibiotic use.
Table. 5. Co -morbid Conditions
Totally 553 different of drugs were prescribed to the overall population; the details of other drugs prescribed were given in the Table. 6. Totally 225 antibiotics were prescribed for the overall population and the mean was 2.28 ± 1.08 with the maximum of 4 antibiotics and the minimum of 1 antibiotic. In study population, 110 antibiotics were prescribed. The mean was 2.32 ± 0.56 with the maximum of 2 antibiotics and the minimum 1 antibiotic. The same was shown in the (2008) evaluated the impact of converting IV administration of antibiotics over oral administration. The reported advantages were less preparation time, easier administration, lower risk of complications and lesser cost.
Organisms Isolated:
The study population (n=49). Six different organisms were isolated. The major organisms identified were E.coli 28.9% (37), staphylococcus aureus 21.87% (28), Staphylococcus pneumonia 21.09% (27), Klebsiella pneumonia 15.62% (20), Pseudomonas 8.59% (11), and Streptococcus species 3.9% (05). A similar study by Mettler et al in 2007 found that Escherichia coli was the most frequent organism encountered followed by Staphylococcus aureus, Streptococcus pneumoniae and Klebsiella pneumoniae.
The organisms isolated were obtained from different specimen. Table. 8. reveals the different specimens from which they were isolated. Specimens Vs Organism: E.coli was highly prevalent in urine sample; Staphylococcus pneumonia was most common in sputum. Klebsiella pneumonia was highly seen in pus cells and Staphylococcus aureus was present more in blood, pus, and sputum respectively.
Emergence of Resistance:
In the study, culture study reports reveal the emergence of resistance of microorganisms. E.coli was resistance to Netillin, Klebsiella pneumonia to Meropenum, staphylococcus pneumonia to Augmentin, staphylococcus aureus to Ciprofloxacin, Pseudomonas to Cefoperazone, and Streptococcus species to Nalixidic acid. Appropriateness of antibiotics use in different departments is given in Table. 9. Categories of Antibiotics prescribed during the study period are detailed in Table. 10. Therapeutic indications: Indications for antibiotic use were grouped into three categories: empirical (based on clinical evidence of infection), Prophylactic (administration of antibiotics without evidence of infection) and specific use (based on culture report). Of the prescribed antibiotics, 37% were administered empirically, 15% for Prophylactic purpose and 48% according to the culture results. Rational use of antibiotics was significantly higher when culture reports were considered than when given empirically or used prophylactically. National List Essential of medicines: Totally 31 drugs of antibacterials were listed in National List of Essential Medicine (India) 2011. They were only 15 antibacterials were prescribed in study population. The details of antibacterials prescribed in the study population from NLEM were shown in Table. 11. 
IV. Statistical Analysis
PEARSON's Correlations coefficient(r) was calculated to find out the association between age, length of stay, total number of drugs and total number of antibiotics. At 0.01 levels significant age is positively correlated with the number of total drugs prescribed and number of antibiotics prescribed. At 0.05 levels, length of stay is positively correlated to the number of antibiotic prescribed. ANOVA test revealed that total number of antibiotics and length of stay were found to vary significantly between the age groups (p<0.05) but total number of drugs were not significantly different between these age groups (p>0.05).
V. Conclusion
In conclusion, the rational use of antibiotics will be increasingly supported by the diagnosis of bacterial infections, based on the culture sensitivity report to identify optimum treatment. Antibiotics were prescribed on clinical judgment in majority of patients rather than obtaining the culture sensitivity reports. Educational interventions emphasizing rational prescribing, along a multidirectional effort to create an update local formulary and a strict antibiotic prescribing policy can help significantly to overcome these problems and to reduce the extent of resistance to antibiotics and most effective accession in preventing the resistance of microorganisms is to ensure appropriate antibiotic use. In order to prevent use of antibiotics for inappropriate indications and to prevent economic loss, the sale of antibiotics without prescriptions should be restricted and prescriptions should always include the period, the dosage and also the number of drugs required.
